
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



158 SOLUTIONS OF PEOBLEMS 

where 

^!=l + 2 + 3+---+p-l 

4 =1-2+ 1-3+ ■■• + 2-3+"- + (p-2)(p-l) 



Ap-i= l-2-3---(p- 1). 

It is proved by Bachmann that each of these A's, except Ap-i, is divisible by p. 

Obviously, from the expression of P(x) in factor form P(p) = (p — 1) ! It 

follows that P(p) - (p - 1) ! = p"- 1 - Aip 1 ^ 2 + h A^zP 2 - A^p = 0. 

If then -4j>_3 is divisible by p, Ap-% will be divisible by p 2 . If p = 3, however, 
Ap-z = 1, or rather there is no Aps, and our reasoning breaks down. 

Now expand (1). We shall evidently have P(2p) — (p — 1)1 = (2p) p ~ 1 — 

Ai(2p)p~ 2 + h Ap- 3 (2p) 2 - Ap-i{2p). But A^ % is divisible by p, and 

Ap-2 by p 2 . Therefore, (1) is divisible by p s , and (2p)l — 2-plp\ by p 6 . 

398. Proposed by E. D. CABMICHAEL, Indiana University. 

In the equation x? + ax + p = 0, a is an integer divisible by p 2 and is an integer divisible 
by p, p being a prime number. Prove that /S is divisible by p 3 if the equation is reducible. 

Solution by Elmer Schuyler, Brooklyn, New York. 

Let (x 2 + Ix + m){x + ri) = x 3 + ax + /3. Then since a = p 2 t and )3 = pr, 
I = — n; m — n 2 = p 2 t; mn = pr. Hence, m = pr/n and pr/n — n 2 = pH, or 
pr — n 3 = p 2 nt. Consequently, n is divisible by p and n = ps, since n clearly 
is an integer. Whence pr — p 3 s 3 = p 3 si or r/p 2 = st — s 3 . Hence, we have 
/j = v \st - s 3 ). 

Also solved by B. Libbt, G. W. Habtwbll, A. M. Habding, and Elijah Swift. 

399. Proposed by W. H. BUSSET, University of Minnesota. 

A borrows from B $1,500 and pays back $34 a month for 63 months. If the last payment 
closes the account, what rate of interest has A been paying. 

Solution by Geo. W. Hartwell, Hamline University. 

This problem is equivalent to the following: B pays A $1,500 for an annuity of 
$34 per month to run 63 months. What is the rate realized? 

Let r = the annual rate. Then r/12 = the monthly rate. Hence, 



34 ( 1 + ^) 62+34 ( 1 + l2") 61+ '"' + 34s34 



0+h)"- 



r 

12 



1,500, 



or the total number of dollars realized. 

Solving this equation by the usual method, we find r = 14.31 per cent. 

Also solved by G. Y. Sasnow, Albert R. Natjer, William Ctjllom, W. C. Eells, and Clif- 
ford N. Mills. 

400. Proposed by c. N. schmaix, New York City. 

Sum the series 1 + 2x + 3x 2 + 4a; 3 + • • •. 
(Bromwich, Infinite Series, p. 129, ex. 1.) 
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I. Solution by Geo. W. Hartwell, Hamline University. 
Let 

S= l + 2x+3x 2 + 4x s + •■-. 
Then 

(1 - x)S = 1 + x + x 2 + a? + x* + • • • = Y~^- x , for - 1< x < + 1. 

Hence 

1 



(1 - x) 



II. Solution by Elijah Swift, Princeton University. 

The series converges for — 1 < x < + 1 and may be integrated in the open 

interval — 1 to + 1. 

C* x 
Then I S(x)dx = x + x 2 + X s + • • •, which is equal to -z . Differ- 

&/0 J- $ 

entiating this, we obtain ^ — r- 2 as the sum of the given series. 

III. Solution by J. Bbooks Smith, Hampden Sidney, Va. 

The following solution is given by Charles Smith, Treatise on Algebra, ex. 1, 
p. 413. 

S.H4 = 1 + 2x + Bx 2 + 4x* + ■ ■ ■ + (n + l)x n , 

(1 - x) 2 = 1 - 2x + x 2 . 
Hence, 

(1 - xf-S^i = 1 + x n+1 [n - 2(n + 1)] + (n + l)x n+2 

(all the other terms vanishing on account of the identity, 

i-2(i-l) + i-2s0). 
Hence 

(1 - z) 2 -S„ + i = 1 - (n + 2)x n+1 +(n+ l)x n + 2 ; 
whence 

_ _1 (n + 2)x n+1 - (n + l)x n + 2 

^«+i - (1 _ ^ (1 _ x y 

(1 - ^) 2 

Solved in various other ways by Elmer Schuyler, B. Libby, Horace Olson, F. M. 
Morgan, A. L. McCarty, C. Hornung, A. M. Harding, Clifford N. Mills, H. C. Feemster, 
Oscar Schmiedel, and A. G. Caris. 

A solution of 396 was received from Elijah Swift too late for credit in the last issue. 

GEOMETRY. 

428 .Proposed by K. D. CARMJCHAEL, Indiana University. 

On a given chord of a circle as a base construct a right triangle with vertex outside of the 
circle such that its hypotenuse shall be bisected by its point of intersection with the circle. Are 
ruler and compasses sufficient to construct a triangle whose hypotenuse shall be thus divided in 
any ratio whatever? 



When n = °o, jS„+i = 8 = ~^~^ — r 2 for — 1 < a; < + 1. 



